Background Day surgical procedures are increasing both in Sweden and internationally. Day surgery patients prepare for and handle their recovery on their own at home. The aim of this study was to investigate patients' preoperative mental and physical health and its association with the quality of their recovery after day surgery.
Introduction
All surgical procedures are followed by postoperative recovery including patients' increasing control over physical, psychological, social and habitual functions [1] . Patients about to undergo day surgery have reported that they prepare themselves, to a greater or lesser extent, to focus on their recovery after surgery. For example, they inform themselves about their condition, prepare their household, inform their next of kin and do more exercise [2, 3] . Barriers to a good postoperative recovery have been reported to be preoperative anxiety, which in other research was associated with higher postoperative pain scores in the early recovery phase in patients undergoing laparoscopic cholecystectomy [4] , lower limb amputation [5] and septoplasty [6] .
Preoperative physical and psychological functions such as depression have been reported to increase the risk for postoperative complications in patients undergoing lumbar fusion [7] . Preoperative depression can also increase the risk of postoperative late mortality in patients undergoing coronary artery bypass surgery [8, 9] and decrease the quality of recovery in patients undergoing spine surgery [10] . Patients undergoing minimally invasive surgery with poor preoperative quality of life had an increased risk of moderate to severe postoperative adverse events. Adverse events were found to be independent of the surgical approach (laparoscopy vs. open surgery of endometriosis), age, body mass index (BMI) and medical comorbidity [11] . It should be noted that earlier studies have mainly investigated isolated symptoms and not the whole spectrum of symptoms and discomfort that can be experienced in the postoperative recovery process and while undergoing minor surgery. The aim of this study was therefore to investigate patients' preoperative mental and physical health, and its association with the quality of their recovery after day surgery.
Materials and methods

Study design and setting
This observational study is a secondary analysis of a multicentre, two-group, parallel, single-blind randomized controlled trial conducted from October 2015 to July 2016 at four-day surgery departments in Sweden [12] . The randomized controlled trial's primary outcome was the costeffectiveness of using the Recovery Assessment by Phone Points (RAPP) mobile app for follow-up, compared with no follow-up with RAPP (i.e. providing standard care), after day surgery. The RAPP app is a digital follow-up tool that measures quality of recovery using the Swedish web version of the Quality of Recovery (SwQoR) scale. The study was carried out in accordance with the ethical standards of the Helsinki Declaration (6th revision) and was approved by the Research Ethics Committee of Uppsala/ Ö rebro (2015/262). The trial was registered with the US National Institutes of Health Clinical Trials Registry: NCT02492191.
Sample selection
Inclusion criteria were C 18 years old, undergoing day surgery, having access to a mobile phone and being able to understand written and spoken Swedish. Exclusion criteria were alcohol and/or drug abuse, having a visual or cognitive impairment, and undergoing a surgical abortion.
Questionnaires
To assess mental and physical health, Short Form 36 Health Survey (SF-36) was used. SF-36 consists of 36 items grouped into eight multi-item scales that measure physical function, role function, bodily pain, general health, vitality, social functioning, emotional role and mental health [13, 14] . All scales are scored from 0 to 100, with a higher score indicating better health status. Two summary scores are calculated, the Physical Component Score (PCS) and the Mental Component Score (MCS), reflecting overall physical and mental health status, respectively [14] . The summary scores are constructed and standardized in relation to the norm population [15] . A summary mean score of 50 corresponds to the distribution of scores in the general US population in which scores \ 50 indicates poor physical or mental health compared with the general population [15, 16] .
Quality of recovery was assessed with the SwQoR, a multi-item questionnaire including 24 items measuring different symptoms/discomfort related to surgery and anaesthesia. The patients rate the items on an 11-point numerical rating scale from 0 = ''none of the time'' to 10 = ''all of the time''. The global score for the SwQoR ranges between 0 (excellent postoperative recovery) and 240 (poor postoperative recovery). A patient is deemed to have had good postoperative recovery if they score \ 31 on postoperative day (POD) 7 and \ 21 on POD 14 [17] .
The SwQoR has been psychometrically tested and has been found to be valid for assessing postoperative recovery [18] .
Data collection
Preoperatively written information about the study was sent out to patients about to undergo day surgery, together with information about the planned surgery. At each of the day surgery departments, a research nurse was responsible for the inclusion of participants. Oral information was provided preoperatively on the day of surgery, and oral and written consent was obtained from all participants. Preoperatively, on the day of surgery, the participants answered the SF-36; at 1 and 2 weeks postoperatively they answered the SwQoR either digitally via the RAPP or by submitting their answers on a paper-based form. An earlier study has shown equivalence between the paper and web version of the SwQoR scale [19] .
Statistical analysis
Descriptive analyses were conducted for sex, American Society of Anesthesiologists (ASA) classification, type of anaesthesia and surgery, SwQoR score, and preoperative MCS and PCS. Guided by earlier studies, means and standard deviations (SDs) are used for the SwQoR scores [17, 18, 20] . The differences in sex, ASA classification, type of anaesthesia and surgery, and SwQoR results for PODs 7 and 14 between the patients in the low versus high preoperative MCS and PCS categories were analysed with Chi-square tests and Mann-Whitney U tests. A multivariable stepwise linear regression analysis of factors showed associations with preoperative MCS and PCS, accounting for age, sex, type of surgery and anaesthesia, ASA classification and SwQoR scores on days 7 and 14.
A p value of \ 0.01 was considered statistically significant. Statistical analyses were conducted using IBM SPSS Statistics 24 (IBM Inc., Armonk, NY, USA) and Microsoft Office Excel 2013 (Microsoft Corp., Seattle, WA, USA).
Results
The main study of this project [21] included 1027 patients, 756 (73.6%) of whom completed the SwQoR scale on POD 7 ( Table 1 ). The mean MCS was 48.3 (SD 10.8) and the mean PCS 44.9 (SD 10.3). The majority of the patients reported a high MCS, i.e. [ 50, n = 452 (69.8%), and a low PCS, pre-surgery, i.e. \ 50, n = 478 (63.2%).
Mental health
Significantly more women than men had a poor MCS, 197/435 (45.3%) versus 107/321 (33.3%), p = 0.001. There was also a difference in age, irrespective of sex, seen as a significantly lower mean age in those suffering from poor mental health, compared with those having good mental health, 44 years (SD 15.1) versus 47 years (SD 14.8), p = 0.006. No differences were seen in ASA classification, type of surgery or anaesthesia, duration of surgery and duration of stay at the post-anaesthesia care unit.
There was a significantly lower quality of recovery (SwQoR), i.e. a higher rating of symptoms/discomfort, in 21/24 items on POD 7 and 22/24 items on POD 14 in patients with a low MCS, pre-surgery, compared with those with a high MCS.
This difference was significant also for the global SwQoR score (Table 2 and Fig. 1 ). Both quality of recovery and sex were independently associated with preoperative MCSs: the SwQoR score for POD 7 was R = 0.412, R 2 = 0.170 (standard error = 9.824; p \ 0.001); the SwQoR score for POD 14 was R = 0.458, R 2 = 0.290 (standard error = 9.607; p \ 0.001); for sex, R = 0.441, R 2 = 0.194 (standard error = 9.688; p \ 0.001).
Physical health
Those suffering from poor preoperative physical health had a significantly higher mean age compared with those in good physical health, 46 years (SD 14.8) versus 44 years (SD 15.1), p = 0.004. There was also a difference in type of surgery, with a higher proportion of patients with a poor preoperative PCS undergoing hand (71.8%) and orthopaedic (82.8%) surgery compared with general (44.2%), gynaecological (28%) and ENT surgery (38.8%), p \ 0.001. No differences were seen in sex, ASA classification, type of anaesthesia, duration of surgery and duration of stay at the post-anaesthesia care unit. There was significantly lower quality of recovery (SwQoR), i.e. a higher rating of discomfort, in 18/24 items on POD 7 and in 13/24 items on POD 14 in patients with a poor preoperative PCS compared with patients with a high preoperative PCS. Also, the global SwQoR score differed significantly (Table 3 and Fig. 1 ). The SwQoR score on POD 7 and type of surgery were independently associated with the preoperative PCS. The SwQoR score for POD 7 was R = 0.422, R 2 = 0.178 (standard error = 9.381; p \ 0.001); for type of surgery, R = 0.355, R 2 = 0.126 (standard error = 9.662; p \ 0.001).
Discussion
Our results show that even in a relatively healthy population undergoing minor surgery, preoperative mental and physical health has a great impact on late postoperative recovery. It can also be discussed if the individual changes and differences comparing cohorts and over time are of minimal meaningful clinical significance (most having \ 2) outside of measures related to muscle pain, surgical wound pain, and difficulty in urination. Minimal clinically important differences (MCIDs) have not been determined for SwQoR. However, Myles et al. [22] have found that perioperative interventions that result in a change of 6.3 for the QoR-40, including 40 items, signify a clinically important improvement or deterioration. In present study, the differences in global SwQoR on POD 7 between low (43.02) and high mental (22.97) health was 20.05 which could be interpreted as a clinical important differences. Aspari and Lakshman state that a factor that is most commonly overlooked is the patient's psychological status and its influence on postoperative recovery [23] as well as the number of people suffering from mental health problem has increase over the years [24] . Despite this, it is hard to find studies examining postoperative recovery of day surgery patients and its relation to poor preoperative mental health. Nevertheless, our findings are supported by other studies investigating isolated symptoms such as postoperative pain in patients undergoing major surgery that report an association between poor preoperative mental status and increased rate of postoperative complications [7] , [25] , adverse events [11] , mortality [8, 9] , opioid use and risk of chronic use [7] and pain [4-6, 23, 26] . We found that women had significantly higher incidence of poor mental health compared with men. Women are two times as likely as men to experience depression and this sex difference is robust, well documented and cross-cultural [27] . However, findings about differences and similarities between the sexes regarding preoperative anxiety are 1949-1956 1953 somewhat different [28] . Differences between the sexes are small and, in many cases, trivial. The stereotype that women are the emotional ones and that there are large sex differences in emotions such as fear and anxiety still exists [29] . Gender similarities in day surgery patients have been found in preoperative emotional stability [30] and postoperative recovery [31] .
In the present study, we also found an association between poor preoperative physical status and low quality of postoperative recovery. We further found that the mean age was higher in those suffering from poor preoperative physical health compared with those having good preoperative physical health. There was a difference in type of surgery, seen as a higher proportion of patients with poor physical health preoperatively undergoing hand and orthopaedic surgery. These results are not so surprising though the negative impact on physical health is an indication for these types of surgeries. To optimize the postoperative recovery, it has been recommended to assess the physical activity level preoperatively for prognostic reasons [32] . However, there is no consensus regarding the effect of a physical exercise training programme prior to surgery (prehabilitation) and whether it has beneficial effects on postoperative outcome [32] [33] [34] .
The recovery process is dependent on much more than type of surgery and anaesthesia, such as mental and psychical status. It is therefore of great importance to identify patients with poor preoperative mental and physical health in order to optimize their postoperative recovery. Postoperative recovery can be divided into three phases: (1) early recovery, which starts when the patient leaves the operating room; (2) intermediate recovery, when the patient is still cared for at the day surgery unit but is not monitored as closely as in phase I; and (3) late recovery, which starts when the patient is discharged from the day surgery unit and continues until they have regained their usual function and activity [35] . It seems, however, that a fourth phase should be included: phase 0, the pre-recovery phase in which identification of and optimization for vulnerable patients should be implemented [3] . Our suggestion is supported by Wetsch et al. who found that day surgery patients experienced significantly higher levels of preoperative stress and anxiety compared with inpatients [36] . They recommend that the stress and anxiety profile of patients needs to be assessed regarding suitability for day surgery and that surgeons should perform a short screening procedure to test for preoperative anxiety [36] .
The SwQoR scale, used in present study, assesses symptoms and discomfort that are present in the recovery process [18] . The items in the SwQoR have been validated by surgeons, anaesthesiologists, nurses and day surgery patients and have been found to be relevant for assessing postoperative recovery [19] . To assess mental and physical health, the well-known and validated SF-36 questionnaire was used [13, 14] . It is the investment in the development of such questionnaires that allows formal measurement and monitoring of health-related variables to generate empirical data and thus to identify, develop, implement and evaluate appropriate interventions [37] .
We acknowledge that this study has some limitations such as that we did not ask our participants preoperatively whether they had been diagnosed with any mental illness or whether they were taking any anxiolytic drugs. Furthermore, the inclusion criterion of ability to understand written and spoken Swedish was a limitation, as was the sample size, which was calculated for the primary outcome, costeffectiveness [21] . We are aware of these limitations; still, our results add valuable information regarding preoperative physical and mental health and its association with postoperative recovery, an area that needs to be further investigated in future studies.
Conclusion
A clear message from this study is for surgeons, anaesthetists and nurses to consider the fact that postoperative recovery does importantly depend on patients' preoperative mental and psychic status. A serious attempt must be made to assess and document, not only the physical status, but also the mental status of patients undergoing surgery and anaesthesia as a part of the routine preoperative status assessment. Based on the status, formal counselling must be instituted to prepare the patient, mentally and physically, even before a minor surgical intervention, in order to optimize their postoperative recovery. Furthermore, systematic assessment of postoperative recovery including the whole spectrum of symptoms and discomfort experienced, using well-validated questionnaires, is important.
